Dopamine and adrenaline, but not isoprenaline, are substrates for uptake and metabolism in isolated perfused lungs of rats.
The uptake and subsequent metabolism by catechol-O-methyltransferase (COMT) and monoamine oxidase (MAO) of dopamine, adrenaline, isoprenaline and noradrenaline in isolated perfused lungs of rats has been examined. In lung preparations in which COMT and MAO were inhibited, the uptake of 3H-labelled dopamine, (-)-adrenaline and (-)-noradrenaline, but not (+/-)-isoprenaline, was reduced by cocaine (10 or 100 mumol/l). The rank order of the Km values of the amines that were substrates for uptake in the lungs were: dopamine (0.246 mumol/l) less than noradrenaline (0.967 mumol/l) less than adrenaline (3.32 mumol/l). These results are consistent with transport of catecholamines in rat lungs by Uptake1. In lung preparations with COMT and MAO intact, dopamine and noradrenaline were removed from the circulation (50% and 32%, respectively) and mainly metabolized. There was very little (3.0%) removal of isoprenaline by the lungs and adrenaline was not included in this part of the study. In lung preparations in which only MAO was inhibited, the rank order of COMT activity for O-methylation of the amines was dopamine much much greater than noradrenaline greater than or equal to adrenaline (kCOMT values: 4.98 min-1, 0.357 min-1 and 0.234 min-1, respectively). If dopamine or adrenaline are perfused through the pulmonary circulation in isolated lungs of the rat, they are taken up and then metabolized by COMT and MAO, as also occurs for noradrenaline. Isoprenaline is not a substrate for uptake in the lungs.(ABSTRACT TRUNCATED AT 250 WORDS)